Differences in host serotonin innervation of intrastriatal grafts are not determined by a glial scar or chondroitin sulfate proteoglycans.
Serotoninergic (5-HT) neurons of adult recipients provide a much denser innervation of striatal than ventral mesencephalic grafts implanted into the neostriatum of the rat. Moreover, grafts from both brain regions are more innervated by host 5-HT axons after implantation in neonatal than adult hosts. To test the hypothesis that differences in glial scarring or expression of the growth inhibitory molecules, chondroitin sulfate proteoglycans (CSPG), be responsible for these differences in 5-HT innervation of neural grafts, we examined the 5-HT innervation, the astroglial reaction and the expression of CSPG in ventral mesencephalic grafts implanted into newborn (1-5 days old), juvenile (15 days old), or adult rats and in striatal grafts implanted in adult rats, using immunohistochemistry against 5-HT, glial fibrillary acidic protein (GFAP) and CSPG. Immunostaining for GFAP showed a stronger initial gliosis (1-10 days after grafting) in neonatal than adult recipients of mesencephalic grafts, but this gliosis subsided gradually at later time points. Nevertheless, a glial scar formed at the graft-host interface in both neonatal and adult recipients, 5-10 days after transplantation, although it decreased over a longer time course--up to 60 days--in adults. Immunostained astrocytes appeared first in the host brain tissue around the graft and then immunoreactive processes and perikarya gradually invaded the graft. Immunoreactivity for CSPG was similar in neonatal and adult hosts: it was strongly expressed inside the graft early after transplantation, and almost completely down-regulated at 60 days. The reaction of adult hosts to striatal and mesencephalic grafts was similar, although GFAP was more heterogeneously distributed and CSPG immunoreactivity remained in patches inside striatal grafts, even after 60 days. The 5-HT innervation of mesencephalic grafts was much denser after implantation in newborns than in adults. It was also stronger in striatal than in mesencephalic grafts implanted in adults. Thus, the presence of a glial scar or the expression of CSPG cannot totally account for the different degrees of 5-HT innervation in the various types of neural grafts.